1. In a series of papers beginning in 1900 I have shown that: (a) It is necessary for the normal functions of living organs and organisms that the ratio of the concentration of antagonistic ions or salts CI/Cn of the surrounding solution be kept within certain limits; if the value of this quotient becomes either too high or too low, life phenomena become abnormal and finally impossible.1 (b) The salts to be considered as antagonistic in this sense are in the first place those of univalent and bivalent metals and that therefore the most important critical quotient will generally be CNa + /CM +ca. (c) There is also an antagonism between the salts of bivalent ions such as Sr and Ca, and Mg and Ca.' In the following discussion the antagonism between Na and K on the one hand, and Mg and Ca on the other will be solely considered.
I further suggested that if the value of CJ/Cn, e.g., CN,+K/CMg +ca had once reached the lower limit required for the normal process of life phenomena the alternate reversible replacement of one of the two groups of ions by their antagonists in combinations with certain colloids (proteins or fatty adds) of the cells determined the alteration between activity and rest of the organs or the organisms.
This idea was carried further by Lasareff, who showed that from these data not only Nernst's 
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When such larvae are put into a mixture of NaCl, KC1 and CaCL2 of the concentration and proportion of sea water, the majority will not swim but fall to the bottom of the dish. If, however, we increase the amount of CaCI2 in the solution the larvae instead of falling to the bottom will swim, as they would in normal sea water, and will collect at the side of the dish nearest to or most remote from the light. Instead of adding more CaC2 we may add MgC12 or SrC12.
3. If the bivalent cations contained in the solution are of one kind only, namely either CaCk or MgCl2 or SrC12, and if they are in sufficient concentration to allow the animals to swim, the latter will do so as a rule only for about five minutes. If we wish the animals to swim permanently we must add a mixture of two bivalent cations, e.g., Ca and Mg.
In the following experiments a mixture of CaCl2 and MgCl2 was always used to supply the bivalent cations. This mixture contained the two cations in that ratio in which they occur in the sea water, namely 1.5 molecules of CaCl2 to 11.6 molecules of MgC12. The concentration of the mixture used was 3 grammolecular.
The absolute value of Ca + Mg required was not always identical for the same concentration of NaCl + KC1 in different experiments; this was probably due to differences in temperature or in illumination or in the condition of the larvae. It was, therefore, necessary to compare only experiments made simultaneously with the same material. As a rule two sets of experiments were made simultaneously for two different concentrations of NaCl + KC1; the two concentrations of NaCL + KC1 were usually chosen in the ratio of 1:2 or 1:4. i s not strictly correct for very low or very high intensities and the deviation is in the same sense as in our experiments, namely as if the weakest concentration tried were stronger than it actually is. 5. According to the writer's theory the swimming motions should also cease when the value of CN +K/CMg+ca falls below a certain limit. It is more difficult to determine this endpoint than the other one, since with an increasing concentration of Ca + Mg the percentage of the larvae able to swim diminishes very gradually.
When the larvae are put into solutions with an excess of CaCl2 + MgCla they all swim at first but in a few minutes they fall to the bottom though they will live for a long time. The power of rising to the surface and forming a permanent dense heliotropic clusterno longer existed when more than the following quantities of 3/8 m CaCl2 + MgC12 were added to 50 cc. of NaCl + KC1 (Table II) . The 
